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SNOW  SURVEYS  AND  IRRIGATION  WATER  FORECASTS 
FOR  OREGON 
AS  OF 
imCE  1,  1941 


Issued  March  9»  194-1 
by 

Division  of  Irrigation,  Soil  Conservation  Service 
United  States  Departnent  of  Agriculture 

and 

Oregon  Agricultural  Experinent  Station,  Medford  Branch 

cooperating 

*    *    *   *  sjc 


Data  included  in  this  report  v/ere  obtained  by  the 
agencies  listed  above,  in  cooperation  with  the 
Oregon  State  Engineer,  U.  S,  Forest  Service,  National 
Park  Service  and  other  Federal,  State  and  local 
organizations.  1/ 


;  .  > .  ri.rjT,r'5r.ni  of  ARrLctdtttMl' 


-1- 


I/ATETi  SUPPLY  OUTLOOK 


The  outlook  for  Oregon  1941  water  supply  varies  widely- 
through  the  State  fron  poor  to  good. 

The  results  of  nost  recent  snovj  surveys  shov/  for  numerous 
watersheds  that  snoT//fall  and  precipitation  have  both  been  below 
normal  during  February,  thus  reducing;  the  prospective  water  supply 
on  those  watersheds  fron  that  anticipated  on  February  1,    On  other 
vjatersheds  the  prospects  appear  better  than  last  year  and  as  good 
as  during  any  of  the  p£ist  several  years. 

It  is,  of  course,  inadvisable  to  attempt  any  final  prediction 
of  summer  v/ater  supplies  until  the  main  spring  snow  surveys  become 
available  on  April  1,  as  much  remains  to  happen  during  March.  Never- 
theless, the  current  snovj  shortage  gives  reason  for  concern  in  the 
irrigated  areas  of  Jaclson  and  Josephine  Counties  and  the  mid-Cascade 
area  vjhere  reservoired  supplies  are  low,  in  Masco  County,  and  in 
the  northeastern  part  of  the  State, 

Snovj  vjater  content  above  ^  yOOO  feet  increased  but  little  dur- 
ing February  and  averaged  only  slightly  more  than  tliat  of  a  year  ago, 
Was  less  than  that  of  tvio  years  ag,o  and  vjas  slightly  less  than  that 
of  three  years  ago,    3eti.'een  elevations  of  2,000  and  3,000  feet,  snow 
vjater  content  decreased  sli^-iitly  during  February  and  at  month* s  end 
averaged  about  the  same  a  s  that  of  a  year  ago  and  v;as  much  below 
normal. 

Watershed  soils  continue  unfrozen  and  generally  v;ell  wetted, 
thus  favoring  maximum  release  to  streams  and  reservoirs  of  vjhatevcr 
snow  pack  may  be  accumulated  at  the  beginning  of  the  run-off  season. 

Total  water  stored  in  all  reservoirs  or^cacds  that  of  last 
year,  but  the  number  of  reservoirs  half  full  or  better  is  the  least 
for  several  years. 

Precipitation  accumulated  in  Oregon  valleys  since  October  1 
is  sonev;hat  less  than  for  the  saiao  period  last  year,  but  in  the  south- 
central  and  southeastern  parts  is  well  above  normal.     In  other  sections 
it  is  not  seriously  belovj  normal. 


COI.EPARISON  CF  HTTOl.'  Ca/ER  AS  OF  LIhRCH  FIRST 
I'JITtI  TKAT  OF  PREVIOUS  YFoARS 


For  Oref^on  as  a  vjholo,  and  for  elevations  above  3}000  feet, 
of  the  44  snov  courses  reporting,  30  were  measured  last  month, 
43  vjere  measured  about  March  1,  1940,  38  were  measured  about  March  1, 
1939  and  29  were  measured  about  March  1,  1938.    Comparison  of  records 
on  these  courses  for  the  approximate  dates  mentioned  follows: 

Snow  cover  (water  content)  novr  present  above  3,000  feet: 


As  percent  of  that  presemt  one  month  ago    II8 

As  percent  of  that  present  one  year  ago    114 

As  percent  of  that  present  tv/o  years  ago    89 

As  perc(;nt  of  that  present  three  years  ago   96 


For  elevations  from  2,000  to  3,000  feet,  of  the  32  snow 
courses  and  Copco  vjater  stations  reporting  about  March  1,  1941,  all 
were  measured  last  month,  28  v/ere  measured  about  March  1,  1940,  27 
More  measured  about  March  1,  1939  find  23  v;er6  measured  about  March  1, 
1938 •    Comparison  of  records  on  these  courses  for  the  approximate 
dates  mf-3ntioned  follows: 

SiiOw  cover  (vrater  content)  no?j  present  from  2,000  to  3»000  feet: 


As  percent  of  that  present  one  month  ago    84 

ii.3  percent  of  that  present  one  year  ago    IO6 

As  percent  of  that  present  two  years  ago    33 

As  percent  of  that  present  three  years  ago    41 


Snow  \jater  content  on  23  percent  of  all  of  the  courses  is 
less  than  at  this  time  in  1940  and  in  66  percent  of  the  comparisons 
is  less  than  on  about  February  1  of  either  1939  or  1938. 


STATUS  OF  SMOV;  COVER  AS  OF  IIARCH  FIRST 
SmniARY  OF  SI  101 :  SUIiVEY  DATA  BY  TRIBUTARY  DRAINAGES  AS  OF 


ABOUT 

II/iRCH 

FIRST 

ITunber 

Average  Water  Depth 

1941 

Snow  Water 

Tributary 

of  cnov; 

in  Snovr 

Cover 

Depth 

( Inche 

s)  as 

Drainage 

courses 

(Inches ) 

Percent 

of  that  in 

averaged 

1941 

1940 

1939 

1938 

1940 

1939 

1938 

Owyhee  River 

11 

9.4 

7.4 

127 

10 

9.3 

7.8 

119 

10 

9.3 

6.9 

133 

Malheur  River 

4 

10.6 

8.1 

131 

4 

10.6 

9.8 

108 

4 

10.6 

9.8 

108 

Burnt  River  ■ 

2 

9.7 

6.8 

143 

2 

9.7 

7.2 

133 

1 

8.1 

6.7 

121 

Powder  River 

12.7 

12.8 

99 

5 

12.7 

13.3 

94 

2 

10,6 

12,8 

83 

Grande  Ronde  River 

3 

12.4 

14.9 

83 

4 

11,3 

20,1 

36 

1 

16.9 

19.6 

86 

Vfella  Walla  River 

1 

13.6 

18,1 

86 

1 

15.6 

34.6 

43 

_ 

Umatilla  River 

4 

7.6 

9.9 

77 

4 

7.6 

18.2 

42 

2 

2.6 

6.0 

43 

John  Day  River 

8 

8.3 

b.7 

127 

8 

8.3 

9.8 

87 

6 

9.0 

9.8 

92 

Crooked  River 

2 

6.8 

3.3 

124 

2 

6.8 

7.6 

89 

2 

6.8 

7.4 

92 

Sandy  River 

2 

16,2 

18.6 

87 

2 

16.2 

38.3 

42 

2 

16.2 

27,8 

38 

Clackamas  River 

1 

2.9 

3.8 

30 

1 

2.9 

13.7 

21 

1 

2.9 

10,2 

28 

-4~ 


1941    1940    1939    1938        1940    1939  1938 


Willaiiiette  River 

1 
1 

13.3 
13.3 

9.6 

37.0 

138 

36 

Chewaucan  River 

1 
1 

7.9 
7.9 

6.0 

5.4 

132 

146 

Harney  Basin 

4 

3 
2 

6.8 
6.2 
6.8 

4.5 

5.8 

5  .0 

151 

107 

136 

Guano  Lake 

1 

6.6 

4.2 

157 



Uiiipqua  River 

4 

4 
1 

A. 

6.5 

6.5 

19  ft 

5.5 

17.8 

T  ft  ? 

118 

36 

'70 

Upper  RoeiUe  River 

10 

10 

p 
u 

7.6 
7.6 

Q  c; 

7 

7.8 

15.2 

-LD  •  7 

97 

50 

po 

Applegate  River 

1 
1 

JL 

12.4 
12.4 

14.3 

14.5 

-LD  ,  / 

87 

85 

TA 
1^ 

Illinois  River 

1 

3.7 

2.9 

128 

Klamath  Lake  Basin 

*19 
*19 
*17 

8,0 
8.0 
8,4 

5.8 

9.6 

10.8 

138 

83 

78 

Goose  Lake  Basin 

*  1 

8.4 
8,4 
8.7 

4,0 

6.8 

8.8 

210 

123 

99 

Including  Copco  vjater  neasurerient  stations. 


-5- 


H 

g 
§ 


o 

cn 

H 
O 

CO 

e 

CO 


-p 
:3 
o 

CO 

'+^ 
U 

CO 

cd 

CO 

U 

•H 
O 

> 

u 

0) 
CO 
0) 
fn 

P! 
O 
W) 

<D 
fH 

o 

-p 
C! 
O 
+^ 

u 
o 
ft 

•H 

P 
(D 
0) 

<n 

0) 

o 

Cd 

d 

•H 


0) 
■P 

Cd 

•H 

O 

ft 
ft 

Cd 

O 

CO 

cd 
q; 
cd 

Q 
-P 
CO 

P 


H 
ON 


cd 

o 
-p 
to 

CD 

Cd 
5 


o 

•H 
-P 

Cd 
H 

:3 

,Q 

Cd 

-p 


O 

CO 
Cd 

cd 
Ph 
o 

CO 

CO 
-P  K\ 

•H  (JN 

^  H 


cd 


s 

H 
H 
O 

B 
+3 


f^ 

B<  ON 

O  ON 
O  H 

CO  * 

•H  O 

H  ON 

ON 

H  <(-( 
O 

i-Th 

Cd  cd 


CO 

;=)  » 

O  rH 

^  I 


■p  +3 

•H  p^ 
o 

cd  (D 

ft  fn 

cd  o 

o  <; 


cd 

-p 

CO 


CD  -H 

M  o 
cd  > 
u  u 

O  CD 
-P  CO 
CO  (D 
K 


OOOiAOO-^J-OC-OcTNOOOOOOOO 
ir~ONDi<>(x>viD(Du^v£)Lr\vO<T^riOOO'Hur\Lr\ 
nD  oh  C\JnO  -^1:—  KNC--ON0C-~r~O-^CJDND  CMir- 


CM  rH 


O  O  KN  CM 
CM         KN  ^ 


Lrsc^O-^OC~~rH-^CM 

^f^  [^-HOrHCMrH-^ 
nD 


O  O  O  O  O  O  ^ 
CM  O  nD  O  nD  C3N  H 

H  cjN  rH  C30  cr-  cr- 


rO       —  X>  Cd 

•^OOOOOLTvOOOO 

C3Nr-(HrHOCM-=tONOOO 

i^r<AOOH(JNOO-<^ON^O 


^N^oONDp<^c\J^i^o■-DOOrH'^r^Lr^M3rH^ 

CM  Lr\         <=}■  rH 


^  Cd 

O       O  O  O  O 

OJ    >^CX)  O  CO  rH 

<X>  P  "tt  O  <  Cr~  rH 

»  Ph  k  «   -  :3 

O    d  rH  C—  iH  CM  ftH 

LA  W  •<}■  PA 
CM 


OvOOOOOOCnjOOOO 
KNCMCMO'^^tr^rHOrHOO 

-^oocM  '^coO'HONLn,:— lA^x) 
^[r~crN-<fc\j'^vd-HK\iHuA 

Lr\        fA       nO  rH  OO  iH  CO 


^  ^  ^ 

OC^OOOOr-OrAOC^-OOOOOOOO 

'^OCM^OOCOCOOrArHCXJCMCOCr-ONOOLfN 
^C^OnCTnC—  "^t'^CMrAKN'^CJNNOCr^OOONOCM 


rAK\"=d-0O   CM  CTNNjDff\C\J 
O   rH    CM  CM 
CM 


CM 


K\  KN  nO  K\  O 
^  ff\  r-\  r-\ 
■<}■         OJ  rH 


O  O  O 

o  o  o 

O  CM  o 


cd 


OO  ^cOOiaOOO 
OOiHOoOcr>Lr\Ococ— iH 
CTnHnD  CJnqo  OrHtr-LrsrH 

cx3LrNLr\rACMOFt)rACMOK\c^-Lrs^fi^C— CXDC- 
-sd-iHstCMCJrA  LTv       OJ  ON 

CM  LA 


;£3 

o  o  o  o 

o  r~  o  o 

tr-  O  O  cx) 


CM  rH 

rA 


o-^tooooooooooooooooo 

OrA^rAOOOCMOOOOQOOOCMOO 
O-^CMrAOi-CNCMcr-OOOOLAO'^oooNOO 

-OLAcr-LAcr--'=^OOND 

rH0NrHC~-Nj-rHHCM-tC:^OJ 
Cr-       LA  H 


rA  O 

LA 

o 

CM 

rA 

lAOO 

•J3 

® 

W 

03 

> 

(D 

CD 

•H 

-P 

(D  « 

CD 

CD 

^  -P 

o 

O 

CO 

t>>  CO 

CO 

CO 

O 

CD 

0 

O 

O  k4 

P 

p 

O 

^  ^ 


la 

cd 

U 

H 

CD 

CD  U 

P 

E 

d 

•H 

CD  0 

0 

0 

P 

o 

rH 

o 

>, 

H 

H 

Ph 

^  D 

O 

O  Ph 

1 

>, 

0 

0 

0 

•H 

H 

Ph 

H 

0 

•H 

Cd 

0 

^ 

0 

Ph 

-P 

0 

ft 

Ph 

>> 

o 

0 

O 

O 

H 

Ph 

o 

P! 

0 

cd 

CO 

^ 

0 

•P 

0 

cd 

0 

0 

H 

Ph 

Ph 

Ph 

5 

o 

O 

O 

P 

ft 
0 


0  0 


.53 


a  cd  -I 

cd  t-H  F 

Ph 

■H  CO  : 


0 

•H 

>>  -P  0 

CO 

Ph 

0  Cd  -i"^ 

0 

•H 

H  q  cfl 

rH    CO  M 

tS^  Cd 
O   4)  S 

0 

Ph 

Cd 

Spri 

Ph 

0 

O    0  "Vh    Ph  O 

§ 

-p 

O  ^    0    0  H 

H 

Ph 

cd 

S  -H   ft  H 

H 

0 

o 

o  ^      ft  cd 

•H 

0  0  E-l  t3  & 

1 

IS 

0 
-O 
•H 

CO 

Ph 
0 
> 

« 

0 
=3 

O 


>. 

Ph 
Cd 

0 
F«H 

•H 

Ph 


O  (D  03 

Cd  CO 
S  J? 

+^  M 
•H  ©  O 

n:?   Ph  rA 

ftCX) 

ft 
pq  <i; 


I 


1 


0  iVh 


■p 

0  0 


:3  0 
0 

Ph  Ph 

O  bZ 
<iH  cd 


0 

HJ 

I 

p 

CO 


O 

o 

LA 
O 


I     I  I 

Cd  ,a  o 


^<^c\JQO  cMoo  ct-^oo 

CM  r^\^  rOvK>K\h<ACr- 
•  ••••••4 

r^CMOOrHOC\J!r~ 

+  +   t    I    I    I    I  I 


•  ••••••• 

n-i  rH  CM 


COOOr-|-<*LrNOC~-t^ 
•  ••••••• 

ooooooo-=t 

+  +   +    I     I  II 


C-~-OJ  I^O  HCO  u-\oo 
««•#•••• 

iHCMrHiHrHiHCMr-i 

c^-a^n^c^JTtONsi•c^- 


o  o 
+  I 


H  O 
I  I 


I 


•  •••»••• 

CJCNJrHrHOrHOJl-'A 


vDt:~-CMurNcocOLr\r^ 

•  *•••••• 

O  O  O  O  O  O  O  rH 
I    +    t     I     I     I    +  t 


<^  o 

r-  O 


r-{  U^  C—  CJN  o-^ 
H  rH  H  CO  H  H 


iHrHi^OOt-rxCTvO 


O  O 
+  I 


O  O  O  O  O 
I    +   +   +  I 


O'^l-OCXDrH^ONrH 
•  ••••••• 

iHrHrHrHCMCMCMC— 


K\  iH  O  CM  O 
rH  v-O  CM  rH  O  H 


rH   O   O  O 

+  +  +  + 


H  rH  O 

+  +  I 


CM 
CM 


rH  rH  ur\  CM  O 
C—  CJN  ^  Lr\  s£) 


CMrHOrHCMCMiHLr\ 


•H 

p-^  o  o  • 


m  CO  Is; 


(D 

■p 

-p 


CM 
• 

O 
! 


m  CO  13 


Q) 

u 


CO 

d 

'H 

+3 


O 


«t-i 

o 


CO 
0) 
<H 

a 

O 
O 


cd 


I    I  I 


O  O 


CO 


•H 


H 
O 

o 


0 


•  CD  +3  H 

rH  ::)  :3  H 

cd  rH  O  -H 

3  m  CO  :s 


o 

Cm 

CO 
-P 
Cd 


r-t      1  ^ 

-p 

r— 1 

CO 

1 — 1 

P  M 

?H 

t — 1 

CD 

>  CC 

o  cd 

cd 

•rH 

CD  O 

H-^ 

H-i  *rH 

oo 

♦ 

QU 

o 

oj  O 

rH 
M 

H- ' 

cd 

1^ 

rH 

CO  CD 

o 

cd 
o 

oun 

rCJ 

rH 

t — 1 
o 

CO  CD 

c 

o 

Cd 

r   1 

C_J  J — 1 

CO 

i~t 

0}  tH 

^cd 

o 

\ — i 

CD  CD 

0 

rH 

CD  vJ 

o 

g 

H 

r-\  1— * 

Cd 

H 

< 

1 

+^  ^ 

>-H 

Cd 

p  . 
r-  K 

o 

i3 

^H 

<D  'rH 

o 

P. 
H 

<\-H 

^  5h 

CD  O 

fn 

o 

p  J 
H 

M 

* 

O  CO 

0 

Q) 

CO 

d 

>5  O 

I — i 

O 

PS  M 

A 

+^ 

0 

•H 

0  'rH 

CD  CD 

CO 

u 

cd 

•rH 

1— 1 

H-* 

Vh 

cd 

PP 

4^ 

cd 

Ph 

d 

M-H 

-P 

Qj 

CD 

> 

p.  ■ 

T-H 

o 

CO  CO 

r  , 
H 

4-'  r-^ 

o 

1^ 
\J 

O 

CD 

^* 

•  *-H 

r, 

o 

,  1 

1  1 

o 

CO    ^  ♦* 

r  . 
H 

rn 

( — 1 

^  Ah 

1 

?H 

CD    O  CO 

CJ 

3 

-P 

cd 

•H  O  G) 

Cd 

p  , 

M 

....1 

o. 

-P  -P 

•H 

r-*  —J 

(D 

«i 

o 

A 

O  H 

w  Ah 

rH 

>— H 

CO 

r1 
w 

* 

O   co  o 

Cd 

rH 

0 

CO 

•H 

^cd 

rH 
M 

CO 

(T^ 
WJ 

CD 

(Tl 
\U 

a  CD 

 1 

( — I 

Cd 

o 

r* 

»H 

r- ' 

o 

p  ,   —J  (~\ 

§  a 

r^ 

>-< 

1—. 

rrf 

v3 

1 — 1 

xh  -J 
•n  (—1 

(-< 

>-H 

o 

CO 

O 

nc5 

1  1 

t    no  — < 

rd 

rH 

■r-l  >-i 

rH    Sh  O 

(-1 

t§ 

Cd 

M 

t — i  'r-* 

1 

1 

CCJ    '."d  o 

CO 

cd 

Q 

1 
1 

rH 

4JJ 

H  (J 

(—1 

^  o 

S-l 

o 

-P 

-p 

Cd 

0 

CO 

CO 

C\J 

1  t 

rH 

rt>  rr-H 

m 

1.0       r-^  UJ 

p  . 
M 

o 

f-H 

Ah 

f  1  fT\ 
H 

* 

O  TI^ 

0 

cd 

CD 

CD 

CD  H^ 

>^  o 

CD  cd 

fn 

CD 

O 

CD  CD 

C    CD  1 — I 

cd 

r*  H 

M 

r~* 

£h 

O  Fh 

^  ^'-^ 

cd 

H 

O 

1 — i 

O 

OJ 

, 

■rH 

Cd  o 

_T 

o 

f— f 

rH 
1-1 

-P 

•rH 

LJ 

•»  C"J 

cd 

CO 

o 

(-*  r-* 

1 
1 

-P 

-0     CO  ?H 

0 

£h 

CD 

CD 

UJ 

-P 

U 

CO 

CO 

O  0) 

-P 

cd 

o 

pH 

fH  — . 

Ah  A-J 

0^ 

•H 

^   rH  ^ 

0 

4-^ 

CO 

rH  wj 

CO 

CD 

CD 

•rH 

•s 

0 

-P 

f-* 

£h 

CO  f> 

OJ 

t) 

CD    CD  -P 

cd 

fn 

cd 

O 

Ah  cd 

CD 

0 

O 

-g 

4-^  Ah 

H 

d  CD 

cd 

u 

Vh 

•rH 

G 

rH 

o. 

r-K 

CO    CO  Ah 

Pi        P   ,  ~=> 

H  M 

CU 

cd 

p  , 

m 

O  CO 

r  . 
M 

rH 
M 

Ah 

CD 

•H 

Q) 

r-'  C"* 

>H 

•H 

CO 

CO 

O  Sh 

<-i 

o  o  o 

Mii      MJJ  '-OJ 

M 

cd 

4^ 

Vh 

r-tj  CD 

^  9 

+ 

0 

'/I 

Q 

rH  tH 

j_3  ri 

0    0  C 

> 

0 

O  +^ 

M 

fn    fn  fH 

• 

•H 

0 

4^  fH 

OJ 

o  o  o 

•P 

fH 

ra  0 

1 

0 

rt 

o 

u  o 

cd  -H 

• 

H  rH 

•H 

Cd 

o  o 

H  H 

OvJ 

U  Cd  rj 

-P 

•H 

o 

Cd 

d 

fH 

0  fn 

A 
% 

o 

rH 

fH 

CO  x\ 

0  Cd 

+="  -P  -P 

o 

pq 

0 

+^  cd 

^  0 

m  'A  "A 

o 

cd 

rH 

A 

cd  0  0 

o 

H 

rH 

H 

0 

43 

Cd  o 

fH 

0  o  o 

O 

H 

■5 

A 

d 

Ph  t:^ 

fH  O 

AAA 

O 

•H 

E4 

o 

-P 

o  ^ 

-p  -p  +^ 

-P 

CO 

1  H 

'Vh 

:=(  :d  fH 

Cd 

1 

Cd 

1 

1 

d 

cd 

o  o  o 

1 

cd  43 

CO  CO  s 

• 

• 

• 

-p 

43  cd 

> 

CO 

d 

4^ 

cd  n 

cd 
0 

fH 

•  Cd 

rH  0 

d  ^ 

O  4^ 


OOOOp^OOnO 
C^Ou^OCT-OOirv 


^tOOO^r-QOOOOO 
>>H00-00r-\OO00 


O  O  O  O  O 
„  —  rv       O  O  ^ 

-4-sO^*0  fT-^  u\ 


C  ® 
O  O 


JxJ  nj  O  <D 

c  s  oj  a>  o 

O  t3  rt  £fl   U  U  fl] 

•H  c  fc      cro  ^ 

D.  Q  q)  (d   CL  « 

3  o  iH  3  a)  (d 

O  Q  c5  c5  S  E-H  g 


.5  5 


43  C 
C  3  O       rt  o  <o 

■  o  <D     o  s  a, 

3  V  «  ^  tc  (E  0) 
-tJ  C  Mt-J  n  O  O  efl  c 

<<cDCQi*.c5c5oa 


•H  T3 


o 

.  3  jrf 

>  CD  O 

'  1-5  o 


>    OJ  -H  - 

)  CO  CO  ( 


Z  0^ 


(NO~\CVCVJC\(<N(MCvjCVC\JCJCMCMfVrjCJW  ^« 


fOQOOOoOOOXOOOO 
rHO^OOsOCVOO$OOu-NO 


OHC^OOn^OO--a-000 
ONOtOOtf^c<^^OOOV^O 


)  -S  tJ  o 

:  qJ  S  E 
I  c  CO  n 
:  3  o  o 
'  o  ^  a; 


<  m  o  u  3::  h 


c  c 


CO 

C  CD 


to  c    CO  :o  to  £-< 


M  O 
<  CO 


:  x:      o  tH  «j  0) 

3  O  O  Ct,       J  CU 


(5  ( 


H  CNJ  -4-  rH         ir*  <-(  r 

a3C--tooc--(ococ^i>-ti 


CO  CO  00  CO 


H  rH 

CO  S 


^^0        CO  Cy^  rH  t-t  iH 


»rNO  O  O 
CM  *r\  O 

c^  o  o 


OOOCOOOC^OVN^ 


OOOOOOm^OOOOO 
OCOir\ONOC--u>-tOOOO 
-*00  C-u^^-<^^-u^-4■C^JC0-O 


000 
000 


V^OQOVNOOOOO 
r^C0Ou^u^O^nc^JC^O 


3  ^ 


)  C  C  0) 
■H  -H  bfi 

:  «)  cfl  c  t.  +) 

)  +J  +J  -H    (D  -  ■ 

>  C  C  J-  -P 
.  3  3  Q.  C 

>  O  O  CO  © 

:  0) 

1   4)  <U  -H  -O    _    .  _ 
I    3   3   ><  rH    tt)  -H  J= 
I  rH  •-I  X?   e    N  r  ' 
!  CD  m  O  O  M  < 


J  +^       01       ex,        3  O  cd 
Ji-(t.O  WQuttflJ 

)  t,  cc  m  t,  o  a> 

Jj::Ht*a)0(a<Doajr 

)OOUDXSEOE-'t-' 


Cfl   O  rH 

o  a,  CO 


E-"  3  CO  W  00' 

tc  C  <y  o  o  a)  -H 

^+Jn3D.rH  CO----_ 

_a-H  0  e  t,  bti©.H  t^,-PTj 


<N  r>  f-(  CV 

C>J  <V  f-l 
O*       (V  CM 


<^n-)-*a*-4-trvCOC^ 
CMCJrHrHCMCMCr>CJCMCV 


c'^c^c^c^^^o~vc^c'^c^f^(^c^ 


rH  OJ  <-l 
^  ^ 


IHCMC^rH«Hcnr-jC 

\C\tC«JOi*r\(nir,-4-u 


000000000000000 
000000000000000 

tDCOO)C7^COsO^OCOOO~^Cy'rHCS( 
\0  ^  to  C^nOnOCO  C^C^C*-C^nO"0  »rv»A 


O  O  O  O 
O      OJ  o  o 

CJ^  r^  (-1  rH  CO 


CO  o  o 
c?-  o 

O  -^H 


^  O  O  O  O  O  O 
J  O       O  O 
H  CO      ^  o 


^OOOl^^OOO 

J  --j-r-^c-o  -*c-- 

H       O  CO       O  O 


4        C  & 

J  <o  -iH 
.  <tJ  bo 
.        Q.  C 

O  CO  n-i 


-H  -O  Cf) 

0      P  ©  c  c 

^      c  s  -w  © 

(d       3       ©  © 

O  C  ^  D.  ti 

S  O  C  CO  C5 

C  ©  S  -P  O  -p  t, 

O  C  <D  U  O 

j::  (-<  fH   ©  T)  S  rH 

P    3    O  rH  rH  S 

<§  m  (S  w  (5  CO  ^ 


!5g 


3  & 

o  o 
s: 
©  p 

55( 


t.  O  '-0  rH  +J  (h 


>>>CM>t*>>>>>fl1rHtd> 

©  ©  vu^©  ©  ©a>©  ©  ©'OLCN'O  © 


l/\         sO  rH  ^  lf\ 

u-\  ir\  ir«  -t  CO  00 

rH  rH  rH  rH  CW  rH  rH 


H 


o 


o 


M 

m 


I 

M 


CXD 

© 

CO 

MA 

(D 

^1 

O  I 

(jQ  1  1 

Cd  I 

Eh 

CO 

O 

O  1 

rrl 

5jQ  1 — 1 

(D 

Cd  1 

tH 

r  ' 

KN 

 ^ 

o 

0) 

U 

O  1 

CVJ 

5^  ,  1 

o 

(D 

Cd  1 

,  , 

rH 

CD 

-P 

O  1 

d 

M  H 

o 

o 

Cd  t 

CM 

Ph 

xi  — 

• 

(D 

-p  • 

ft  0 

!>  cd 

CD  H 

<; 

n 

W  o 
>;  ^ 

<  CO 


+^  • 

ft  !h 
CD  M 


-7- 


CD 
H 


cd 


ft 


o 

CD 
CO 


O  0) 

CD  d 

^1  3 

o  S 


cd 

Ti 

CO 

ri 

CD 

o 

CO 

o 

Fh 

CD 

d 

CO 

o 

o 

o 

•H 

=8 

^1 

PL. 


o\ 

<\ 
SI 

Ml 

<ul 
o| 


SI 
o| 

Wl 
«l 

ol 


PQl 
SI 
PI 
Kll 
o| 
o| 

«l 

Ml 
P^l 
P^l 
PI 


f^l 

jv-J  j 

SI 
CTI 

«l 

Wl 
&I 

o| 

^^1 


LTN  CM  LCA  -^t  H  Lr\ 
•  ••••« 

K\  oo  OD 


CD  o       cr^  O 
•  ••••• 

CM  CO  CM  C—  H 


O  Cd  cjN  K^co  ltn 
•  ••••• 

LTN  O  CO  H  v£>  C— 

H  H 


CM  CM  H  CO  H  O-^ 
•  ••••• 

oo  tr-oo  ^  tr- 


CM  CM  CO  LTN  -^t  -xD 
•  ••••• 

cr~-  O  ^  ^ 


^  vUD  LCA  ^  CTs 


1111(1 


I  1  1 


CO 


I  •  I 

oo 


c-^OCMooKoo^K'^CMcrvcM 

•  •><••••••••• 

LIAr~r\CJ~^-^  C^S  H  OD  \0  CNOO 


U>iLO\C—  •COON  •LTNO'-^H 

'^rCNCMiHCM^CMCM^CMCMOvJCM 


oo 

H  H  H  CM 

I  1   I   t  I 

KN  K\  NA  NA  CM 


I  I 


0~1  r~{ 
till 

t-f\  KN  K\  K\ 


ooooooooooooo 
ooooooooooooo 

sIJCMOOOOOOcOCOCO^n^CM 

oooo  c—tr-tr-c—c—  ^-oo^Xl•-.ovo  ltn 


KNrr\Lr\LrNrf\LrN       LTNurNKAUA  lcn 


LfNCM  CM  -vl-  r<Ar-LrNKNl-'Al-!ALr\CjN 


c~     OS  cr^  H 

CM  H         H  CM  KN 


O  CM  Lr\  CM  vD  CM 
KN  KN  CM  KN  KN 


O  O 

>>>!>t>l>cdt>>>t>cd> 

(B<DCD(DCD(DT3(DCDa)(DT::J  (D 


O  iH  O  LfN  O 
•    •    •    •  • 

O^OO  ON  LTN  K\ 


OS  H  CM  CO  oo 

•     •  •     •  • 

KN  O  rH  LTN  KN 

rH  H  H 


KN  ON  O  ^  KN 
•    •    4    •  • 

O  sD  <)<  LfN  SO 


I  1 


KN 
H 


sO  OS 
•  • 


O  KNOO  •  Lr\ 
•    •    •  prj  • 

CJs  CM     •  sO 

rH  rH 


O  LA  LfN    •  LfN 

•  •  • «  • 

CM  O  LfN    •  OO 

^  KN  KN  S  "H 


rH  rH  rH 

I  I  I 

KN  KN  KN 

•  •  • 

+3  +3  -P 

5  5 

<H  <!  <J 


OO 
CM 

I 

CM 


O  LfN  O  O  O 
O  C-  CM  O  O 
OS  KN  rH  rH  OO 
LfN  LTN  LfN  Lr^  -vj- 


H  p£l  (a  p£i  fbq 

LTN         r  llOi  CNJ  "Cl- 

K\  KN  KN  KN  KN 
KN 


CO  CO  CO  1^0  CO 
LTNO  O  oo  rH 
iH  rH   rH   rH  CM 


rH  O  KN  KN 
CM  CM  rH  C^J  KN 


KN  IT-  nD  LTN 
KN  KN  KN  KN  KN 

H  H  H  rH  H 


•H 

u 

ft 

CO 
•H 

Cd 
o 


0 


(D 
CD 

o  CO 


-p 
M  cd 

H 

Fh  t;: 


m  o 


■H 
O  -H 

K  CO 


vO 


KN  CM 
•  • 

LfN  CJs 


CM 
•  • 

CO  LfN 


O  KN 
•  • 

OS  LfN 


KN  rH 
•  • 

rH  OO 
rH 


KN  CJs 
KN  CM 


OO 
KN  CM 
I  1 
KN  CO 


O  OO 
KN  CJs 
sj-  O 

LfN  LTN 


O  sO 
KN 


CO  CO 
rH  CM 
rH  iH 


CM  sD 
KN 


sO  H 
LCN  sj- 
H  rH 


+3 

•H 


CO 

•H 

Cd  d 

+2  •'^ 

S  cd 

^  +2 

P,  3 

CD 

rH  CD 

O  d 

o  d 


-8- 

■ 

■  '  ^ 

Q)  CO 

CD  fn 

O  1 

1 — 1 

l-C\ 

1 

1 

fn  c6 

QU  1 — 1 

1      •  1 

1*11 

,c!  (1) 

CO  1 

H 

Eh  !>i 

-H 

H 

" — ' 

w 

K\ 

O  fn 

O  1 

CO  CT^  K\ 

rH 

CO        ^X)  NA 

QU  1 — 1 

h-f  0) 

CO  1 

H  CM  l-tA 

CM 

rH       s£>  tr^ 

C\J  rH 

rH 

rH 

CM  rH 

*^ — 

o 

CD  ^1 

O  I 

O  CJ  CM 

CM 

O   O    f'A  rH 

fn  CO 

CiC  1 — 1 

O  Q 

CO  I 

c:^  r-r\oo 

K\ 

o 

0^  CO  CM 

rH 

rH 

rH  iH  rH 



'  ' 

1— 1 

xi 

oo   LC\  O 

<D  -P 

O  1 

MA 

CO  cr^  tr~  O 

(-* 

M  >-l 

• 

• 

O  C) 

CO  1 

UA  O  CTn 

CO 

LfA  !<\  CM 

CM 

iH  rH  rH 

rH 

• 

Q 

-p 

• 

rH 

tD  -P 

Ph 

(D 

Q 

rH 

O 

u 

• 

4^ 

• 

CO 

ft 

0 

M 

-p 

d 

o 

a) 

+3 

!> 

H 


o 
to 


Pr 


o 

o 

CO 


O  CD 
O 


CO 

t3  ra 


o 
o 

o 

CO 

<« 

>>  B 

g  CO 


I 

b 


CM  vO  ^<Av£l  O 

•     •  •     •  • 

O  O  rH  O  rH 

CM  H  .H  rH  rH 


H  H  O  rH  H 
•     •     •     •  • 

vD  ^   KA  i-fA  NA 
h<A  KN  KA 


OO  c-  tr- 

CM  CM  NA  CM  NA 

I  i      I      I  > 

CM  CM  NA  CM  KA 


LfA  O  O  O  O 

CM  O  r<A  O  '^l- 

rH  QO  -vj-  ^  NA 

tr-  LfA  LA  UA  IJA 


Frq  H  H 

C-  C—  O  CO  ^ 
r<A  KA  -(^t   r~<A  NA 


CO  CO  CO  CO  CO 

C—OO   rH  CO  CTN 


oo  NA  CM  OO  rH 
rH  NA  NA  rH  CM 


m 

LiA  H  crv 

LCA  LfA  UA  LfA  < 
rH  rH  iH  iH  CM 


CO 

d  I 
•H 

CO  CO 


CO 

>^ 
o 


Q) 

o  d 
o:)  CD 
o 


CD  >j 

^  O  '-I 

^    ^  H    O  rcj 

4J  ::i  o  H  rH 

O  O  -H  O 

m  O  W  c5 


CM  ON  CO  C— 


O  CM 
CM  rH 


rH  OO  CO  KA 
•     •     •  • 

CJN  ON 

UA  UA  CM 


CO  C—  OO  CO 

CM  CM  CM  CvJ 

I      I      I  I 

CM  CM  CvJ  CO 


LA  O  O  LA 
CM  C- 
>H  CO  NA 
C—  LA  UA 


H  M  fiq  W 

cr-  rH  tr- 

NA  ^  NA  NA 


CO  CO  CO  CO 
C-  NA  LA 


OO  C~~CO  CO 
rH  CM  CM 


LA  ^  CO  CO 
LA  OO  OO 
H  rH  rH  CvJ 


-1 — 


O 
> 

(D  U 

^   tQ  O 

CO          CQ  g 

-H     OJ  R 

fn  K  CO 

Ph  G 

C!    CO    ^  rH 

O  (DO 

^    CO   >  o 

-P    CO    CO  4^ 

d  O   (D  o 

<i;  s  m  w 


Ol 
<Jl 
SI 

Ml 

<!l 
«l 

Pi 

Ml 

mi 


^\ 
o| 
ol 

Kl 
HI 
£^l 
o| 

t^l 


V.O 


NA 


CO 
rH 


UA 
rH 


rH 


CO 


LA 
CM 
I 

CO 


o 


o 

lA 


CO 
NA 


CM 
NA 


CM 
H 
CM 


1  I 


LA 


vD  LA  NA 
•     •     •  • 

-^l-  NA  O 
NA  <H   rH  rH 


rH  KA  LA  CO 
•     •     •  • 

CO  CO  C-  LA 


rH  NA  O 


OO 

rH 


"^t  CM 


•     «     •  • 

LA  On  NA 
rH 


rH  C—  CO 


OO 


LA  LA 
NA  H 


LAnO  -si- 

CM  CM  CM  CM 

I      I  I  1 

CO  CM  CO  CM 


O  O  O  lA 
C—  LA  O  CM 

O  O  r<\  CTN 

LA  LA  NA 


W  H  W  W 

oo  CM  LA  LA 
NA  NA  NA  NA 


S  CO  CO 
NA  rH 


CM  CO  LA  ON 
NA  CM   CO  CM 


CM 

CM  NA  iH  OO 

rH   CO  CO  CM 

CM  CO   CM  CM 


CO 


•H 

Ph 

^ 

Ph 

•H 

CO 

O 

Ph 

CD 

o 

+3 

+3 

+2 

H 

-p 

CO 

S 

CO 

CO 

CO 

to 

u 

Ph 

H 

rH 

o 

to 

rH 

H 

o 

a 

•H 

o 

o 

1 

vO 


CO 


•X-  CO 

rA  c! 
•  o 

CTn  .H 

o 

CD 
CO 


NA 


+3 

tr~  o 

CM  O 
t  <H 
CM 

O 

o 

LA 

o 

o  ^ 
-p 

LA  Ph 
^3 

O 
<Vh 

W 

CXn  rci 

CO  c! 
CO 

-p 
CO  CO 
'^t  Ph 

•H 

<Vh 

Vh 

NA  O 
NA 

CD 

CO 
Ph 

rH  CD 

CM  <e, 
* 


•H 

-p 


CD 
H 

O 
0 
fit 


.»    it  IP 


' — 

oo 

CD 

CO 

CD 

O  1 

f-i 

CO 

bD  r-( 

- — 

' — ^ 

ra 

O 

O  1 

CO 

M  rH 

(Tl  I 

>^ 

- — - 

— ^ 

O 

CD 

U 

O  1 

cd 

W  1— 1 

CO  1 

>H 

•« — 

Xi 

CD 

-P 

O  1 

d 

ci 

M  r-H 

o 

o 

Cd  1 

CO 

^1  Xi 


rH 

On     •  0  4J 

r-i    M  -P  ftp! 

>  Cd  CD  H 

-  <  13  O  — 


M  O 


X  — 
ft  d 

CD  H 
CO  Q  — ' 


> 

r-i 


CD 
ID 
(=! 
cd 
K 


ft 


CD 
CO 


O  CD 
CD  S 

o  a 


Cd  ^ 

o 
o 

CD 

CO 


CD 
CO 
fH 

:=! 
o 
o 

>,  o 


-9- 


CO  O 


H 


<3N 


I  I 


CT-  r<A  cr~-  cjv 
•    •    •  • 


iH  H 


CO  K> 

•  • 

CO  O 

rH  H 


nD  rH  VD  CO  ^  KN 

•  ••••• 

CO  CJv  LTN  (3N  C~~ 

H 


CM  CO  LfN  H 
*••••• 

O       rr\  LA  co 


ir\  O  CO  c—  r^sCO  O 
•  •••••••• 

O  KNOOCO  l-P^'v^  Lf>K\CJ 
H  H 


^Aof^Ocr-coHco 

•••••«•• 

r<>      ON  H  c~-  LTN  oo 

r-i  r-i  H 


LPs  CO 


c~0  Ohcocjn^co 

rHCO  'Hhf\c---0  ONvi3 
■^•«*   f^NACM  COCVJH 


H 
I 

CO  • 
I 

CJ  ^ 


IT-     o  vx>  CO  r-  CO 

<^J  h<A  C\J  CO  CO  CO  <M 

I    I    I    1    I  I  I 

<>J         CM  CO  CO  CO  CNJ 


OOOOKnOCOOlA 
OOO^CiNLr\c7NOC-~ 
OC3N,;J-K\C0rHO03C-~ 


h|oj  Lr^cyNN00NHv^3O'=^ 

KN^rsCONACOhTxrfNKNKN 


cococococococococo 

H  r-{  r-i  r-{  r-i 


'tHKNrHCOO^'^OO 
H  CO  K\  OJ  C\J  CO  OJ 


Lr\K\iH  C^Nr^J-  c-HnOCO 
COrHCOOJONCOrHCOCO 


•H 

fH 

ft  ■ 

CO 


CD 

(D 
> 


Q  fH 

-P 

0 

cd 

>^ 

S  CD 

•H 

M  -P 

CD 

n 

-P 

(D 

CD  d 

•H 

Fh 

r-i  CD 

1 

o 

^  o 

CO 

o 

fH 

o 

CD 

fH 

CD 

o 

o 

^  rH 

CD 

Cd 

:3 

CD 

N 

+^ 

H 

CD 

o 

M  Ci 

H 

CO 

m 

pq 

CO 

O  oo 

•  I  • 


•1*1 

<3N  u^ 


o 
* 

CO 


nD 


r-i 
I      •  I 


* 


CO  nO  r-t 
•     •     •  • 

OO  tr~  r<-\ 


oo   'vf  <Tn  CO 


ctn  rH 

CO 


OO  CJ  C—  CM 

•  •  ♦  f 

CTn  iH  C>> 
CO  LTv  rH 


OO  c:~- 

CO  CO  CO  iH 

I  )  i  1 

CM  r<A  CM  ^r^ 


O  LP\  o  o 

O  ■<f  O 

c\j  C-  Lr^ 

i-c\  -^j- 


W  Pfl  H  W 

O  H|Oi  On  CTn 
CM  C~  rH 


CO  CO  CO  CO 

K^  CO 
rH   rH  H 


rH  -=J-  ur\  cr^ 
CM  CJ  CM  CO 


r-i  r-i  r-i 
■vt-  Lr\  ^ 
K\ 


CO 

o 

cd 

CD 


cd  o 
Ph 

m 

W  fH 


(D 

cd 

0 

r-i 

o 


OO  CO 
•  • 

CM  CM 
<H 


•  • 

CM 

ir\  CO 


vn  nd 
•  • 

ON 
00 


vD  H 

•    •  • 

LA 

CO 


CM  r<A  CvJ 

•  •  • 

Cr~  LA 
CM 


O  ^  CJ 
•    •  • 

rA  cjN 
vO  iH 


iH  H  H 

1  1  I 

K\  K\ 


o  o  o 
o  o  o 

C-  Lf\ 
LA  t<\  KN 


M  Ffl  F-q 

OnH|03  CJn 

OO 


CO  CO  CO 
rA  ^<^ 


v£  LA  <J^ 
CM  CM 


CM  H  iH 
LA  i-A  ^jD 
rA 


o 

+3 


I 

d  CD 

•H  0 

rP  ^ 


W  H  fH 

o  H  Cd 

iH   -H  Q 

^   -P  rH 

Ph  CO  O 


O  CM 

•  • 

^f^  O 

r-i  r-i 


CM  tr- 
•  • 

ctn  rA 


NO  OO 

•  • 

C—  LA 


LA 
•  • 

rA 


♦  CO 

Pi  • 

•  tr- 


co  • 

CJN  $:!  'C! 

•  O  0 

CO  -H  fn 

-P  d 

o  m 

0  cd 

CO  0 

0 

CO  -p 
fn 

O 

O  «1 


o 


CO 
CM 

I 

CM 


o  o 
o  o 

LA 


c-~h|oj 

OO 


o 

LA  O 

o 

+^ 

fH 

o 


CO  CO 
vO  LA 


LA  LA 
rH  hA 

rH 

tH  CO 

ON  ON 

LA  LA 


d 
Cd 

-p 

CO 
fH 
•H 

<Vh 
O 

o 
to 

0 

* 


rA 

<Vh 
O 

xi 
-p 

d 
0 

H 

0 
CO 
fH 

o 
o 

0 

fH 
•H 

-P 

d 


0 

W) 

•H 

p:; 

CO 

0 

d 

•H 

> 

o 

cd 

cd 

0 

H 

P^ 

O 

CO 

(D  W 

<D    ^^   O  I 

^  0  cd  I 
E-i  >-i  K^ 


ON 
O  I 

W  rH 


O 


41 
CD  4J 

o  o 


o 

O  I 

CD  cd  I 


O  I 

W  rH 

Cd  I 

CM 


Xi 

CTN 

• 

CD 

-p 

• 

H 

M  -P 

ft 

CD 

M 

1 

O 

o 

Ph 

c 

-P 

• 

ft 

> 

0) 

< 

Q 

::S 

o 

CD 

-P 

(D 
H 


CD 


ft 


o 

CD 
CO 


O  CD 
CD  S 
O  ^5 


>5 

^1 

cd 

m 

CD 

o 

m 

o 

<?2 

CO 

o 

o 

E 

>> 

Ph 

•H 

Ph 

-10- 


I  I  I  1  I 


o 

I    •  I   I  I 


1*111 

CTn 


CM  s£>  CM  OO  O 
•     •     •     •  • 

cr~  ^f^NO  rH  o 
H  rH 


hr\  ^X)  O  O 

•    •    •    •  « 

rH  K\  O  O 
CM  rH 


CM  CM  ^  O  O 

•     •     •     •  • 

O  H  O  O 
ur\  K>  rH 


CO  CO 

CM  CM  CM  CM  CM 

1      I  1      I  I 

KN  CM  K\  r<A  CM 


LIA  O  O  O  LT^ 

IX\  O  CTn  K\  CM 

C—  LTs  C3N  C--  rr\ 

-^f  K\  CM  CM 


H  M  W  W 

H|Oir-|  CT-  r~  C- 


CO  W  CO  CO  CO 
N>  rH  CN 
rH   CM   rH  rH 


'vi-  CM  CO  rH 
CM  rH  rH  CM  CvJ 


rH  CM   CM  r<\  rH 

u-\  CM  Lr\  ur\  ix\ 
rr\  Lr\  Lr\  Lr\  LTN 


O 
■H 

-P 

O  CO 

s 

Ph  CO 

^^  o  ^ 

f4  CD 

O  +3 

•H  -H 

Ph  CD 


CO 

CO  a 
cd  o  „ 

ft  -H 

O       cd   cd  Ph 
o  CO  S  pq 


Hi 
^\ 
<\ 
SI 

Ml 

<1I 
«l 

ol 

p^l 

o| 

Ml 

E^l 
Ml 


O 


ON 


CM 


CM 
I 

CM 


o 
o 

CM 


rH 


CO 
1^ 


CM 
CM 
ON 


CD 
CD 
U 
O 


H 

•H 


I  I 


C-  rH  K\ 
•     •     •  • 

^<^  Lr\ 


CO  H  ON  MD  CO 
•    •    •    •  • 

CM  cjN  Lr\  Lr\  LPs 


rH  CO   CM  N-\CO  ^ 
•  ••••• 

vX)  CM  Lf>  Lr\ 


CO      CO  CM  tr-  NO 

•  ••••• 

K\  LA  UN,  ^  c— 

nj3  rH  tr-  ffi  C3D  K 

•  •     •     •      •  » 

CO  LA  tr~  ^  LA  I2; 


00  O  CM 


ON  tr- 

CM  rH  CM  1^ 


LA  NO 
rA  CM  CvJ 
I      I  I 

rA  OJ  CM 


o 

C\J 


nD 

CM 

I 

CM 


O  O  KN  O  O  O 
tr-  LA  C7N  O  LA  O 
rA  CvJ   CM  rH  H 

>^  nD  LA  Lr\  Lr-\  lA 


p£l  M  H  W  pq  pq 

NO  LA  ON  rH  H  CM 
CM  CM  CM  rA  rA  KN 


CO  CO  CO  CO  CO  CO 
nD  NO  vD  O  LA  CO 
hA  tA  H  CM  rH  H 


C-  rH  CO  rA  O  rA 

H         CM  rA  CM  CM 


rA  M  ^  rH  [r~ 
c~-  cr~-  NO  nD  rA 

ON  CJs  CTn  C3N  CM  rH 


0 
CD 
Ph 
O 

Ph 
0 
CD 


Cd 
o 

rH 
•H 


O  H 
CD  >5 
ISl 


f:1 

•H 

Ph 
PM 

CO 

o 

o 


P  M  M  M  CO  p:^ 


CX3 

CD 

to 

<D 

fn 

O  1 

B 

£ 

CO  1 

Eh 

>-* 

CT~« 

NA 

o 

f^ 

O  1 

CO 

W  rH 

(D 

CO  1 

o 

O  I 

d 

CO 

W  r-\ 

o 

CD 

CO  1 

o  1 

tSl  rH 

o 

CO  1 

CM 

rH 

On    •  0) 

H    M  -P 

!>  CO 

H 


tuD  O 

<;  CO 


-p  • 

Ph 

CD  H 


-P  • 

ft 

CD  M 

Q  — 


O 

<4  -p 
CO 


CD 
rH 


0 
CO 


ft 

EH 


o 
0 
CO 


O  0 
O  S 


CO 

o 
o 
0 

CO 


•rH  cii 

u 


-11- 


I  1 


I  I 


•  • 

rH  v£) 
CO  CM 


CvJ  CM 
1  I 

CM  eg 


o  o 

CM  OO 


rH  LTs 
CM  CM 


S  CO 


H  H 


>  CM 

0  c- 

S  ON 


CO  ^< 
P  0 

o  o 


Til  Pj 

H  cd 

CO  d 

pq  cii 


■^1 
SI 
Ml 
<\ 
«l 
«l 

t^l 
C0| 

^1 

ol 
o| 

&^l 

col 


CM 


I  I  I 


CM  O  CTs  CJN 


iH  ^ 
•    •    •  • 

C7^  CT^  CM  O 


•     •     •  • 

O  fOs  rH  O 


CO  K\ 


0 

O  O 

•    •  CO  • 

CM  r<^  fn  O 
rH  H  e^ 


0 

CTs  CM    O  O 

•    •  CO  • 

LA  O  !H  O 
K\  1^  Eh 


CM  CM  CM  CM 
I      1      I  I 

eg  CM   CM  CM 


u>  O  O  O 
H  O  r<A  O 

"A  O 
LCN  ■'d-   KA  KN 


v>D  rH 


CO  CO  CO  CO 
C—  t<\  CM  CM 
CM  C\J 


<Tn  CM  O  CM 
CM  H  KN  K\ 


r<A  CM  l-r\  vj3 
<  CM  rH  CM 

CM  tr- 
e- 


ed 
kH 

o 

CO 
•H 


PI 
•H 

CO 

O. 


ft 
C5 


CO 


cd  CO 

H  H 

O  O 

O  O 


rH 


vO 


rH  OO  eg 

r-\  r-i 


H  rH 


I  > 


H  OO 


O  OO  rH  vD 
•     •     •     •  • 

■=4-  t—  rH  C-  ^ 
NA  CM   rH  rH 


vJ3  vD 
H 


ON  O  CJN 


o 


rH 


OOO  Lr>c--0  CJNrH  UP\0~-D 
•  •••<••••• 

COO^CMKNCMCMCMOO 
rH 


UACMCX5COOOCMvt-^NOtr-00 
•  •••••••*•■• 

OrH^Oi^^'^NDrHLrNOO 

rH   CM   1^  rH 


'Ct'^l-CJNUACMOOOC— 


©  0   O  O 

o  o    •  • 

cd  CO  o  O 

CMNDONf,f\r-CMOKN   U  fn 

rH  CM  KN  rH                           Eh  Eh 


NO  nd  no  o  e—  O 
k\nd  o  cm 


0  0 

O  O  O  O 

•  Cd  Cd    •  • 

CJN  O  O 

B  Eh 


OOC— OOnOnDOO  nDOOOOnD 
CMCMCMCMCvJCMrHrHCMCMCMCM 

1    I     !    1     1    I    I    t     I    I    )  t 

CMCMCMCMCMCMK\K\CgCMCgCM 


OOC0OO"aOOOOOO 
OOrHOONDKNO^exCMOO 
^■-•CMOOO-cOnD^C—  C—  '-'AO 
nDnDnDnD  -vi-   'it  KNNAf<Ah<~\ 


^      w  p-n  W  M 

O  nD  Lr\  K\  CM 


^  W  W  ^ 

r<A  '^t  KA  KN 


coisjcocococowcococococo 

OC—  rHvDONC—  OrHCMOKNCM 


rHONC3NOI-'AK\t--C-OOCMCM 
rHKNrH  rHrHr<AK\rHKA 


KNOrH  CM  l-fALiACONO  li^OnqDnO 
rHCMKNCMCMCMCMrHrHrHrHCM 
CMCMOOC—  C—C—  C~-CMCMC\JCMC— 


r-  e-  c-  tr- 


O  o  c!3  cii 


C5  CO  CO  c3 


il 


oo 

CD 

CO 

Fh 

O  1 

cO 

tjC  r— 1 

cO  1 

Eh 

" — ■ 

to 

p 

Fh 

O  1 

cd 

tjD  1 — t 

<D 

cC  1 

!>H 

— 

■ — ' 

O 

(D 

Fh 

O  1 

CO 

W  iH 

o 

CD 

CO  1 

KN 

'  

' — " 

1— 1 

<D 

-p 

O  J 

M 

tiD  1— 1 

o 

.2 

CO  I 

CM 

Fh 

ON 

m 

(D 

• 

H 

ft 

Pi 

CO 

(D 

M 

rH 

Q 

xi 

o 

Fh 

• 

4^ 

• 

ft 

0) 

CO 

Q 

o 

CD 

> 

CD 
rH 


(D 


Ph 


O 
CO 


Fh 

O  CD 
O  S 


>> 

Fh 

CO  — 

13  CO 

p!  CD 

O  to 

O  Fh 

CO  O 
O 

Fh 

g  CO 

•f^ 


-12- 


V  \J    N  W  ^  — ' 

CM 

nO  cm 

UA  O  O 

O  UA  O 

^  NO 

CM 

CO 

UA 

•    •    •  • 

• 

• 

I 

J 

•  • 

• 

•  • 

•  • 

• 

• 

• 

• 

• 

• 

I 

rH  CO  CO 

o 

o 

CM  HA 

CM 

HA  C-~  O  n£) 

CO 

OO 

o 

rH  H 

rH 

CM 

rH 

H 

rH 

rH 

CM  O  CX?  C— 

ONOO 

vD 

C3N  rH 

r-  cjN  Li^  o  o 

CJN 

CM 

rH  OO 

tr- 
• 

CTN  CO 

On  C—OO 

CM 

HA  ON  r-H  CM 

oo 

rH  CO 

O  ON 

UA  HAND 

CO 

rH 

0) 

nD  O  OO  O  OO 

o 

H 

o 

oo 

UA  O 

O 

o  o 

O  CM 

o 

O 

O 

o 

O  OO 

rH 

•    •    •  • 

• 

• 

CO 

* 

*  • 

• 

•  • 

• 

• 

« 

• 

• 

OJ  oo  O  u> 

HA 

rH 

r*  \ 

Fh 

CM 

O  oo 

o  o 

O  UA  O 

o 

O 

Q 

UA 

HA 

H   K\  r-^ 

CM 

Eh 

oo  CO  vD 

OO 

o 

o 

HA  O  oo  CM 

rH 

rj-  CM 

o  o 

OO 

nO  nO 

On 

nO 
• 

OO 
• 

O  ^ 

UA  O 

UA 

HA 

UA 

UA  rH 

CO 

I — 1  c — 

CD  CG 

, — 1 

H 

nD 

CM 

nO 

UA 

UA 

r>r\  rH 

CM 

vD  CTs  ur\ 

• 

HA 

CM 

HA  nD 

CM  O 

CD  oo 

O  CO 

UA 

O 

O 

*. — ' 

• 

CM 

• 

1^  ON  KNOO 

OO 

o 

UA  O 

oo 

O  OD 

O  oo 

CM 

o 

Q 

OO 

• 

CO 

1  1  ( — 1 

CM 

K\  LTx  o  O 

• 

H^  o 

HA  O  O 

rH 

O  O 

UA 

o 

o 

* 

HA 

HA 

o 

cr~  O  O 

nD 

O  C3N 

O  CO 

nO 

o 

o 

O 

-=;J- 

• 

HA 

"tt  O  HA  CM 

CM 

rH 

CM 

CO 

rH 

CM 

CM 

— 1 

CM 

H 

CO  v-O 

•vO 

CXD  O  CO 

OO  OO 

CO  OO 

CO 

CO 

CO 

OO 

NO 

KN  CM  CM  rH 

CM 

CM 

H 

CM 

CM  CM 
1  1 

H 

CM  CO 

CO  CM 

CM 

CO 

CO 

CO 

rH 

CM 

1      t     1  i 

1 

1 

I 

1 

1 

1  I 

I  1 

1 

I 

J 

1 

I 

1 

r<\  CM  CM  rr\ 

CM 

CM 

HA 

CM 

CM  CM 

HA 

CM  CM 

CM  CM 

CM 

CJ 

CM 

CM 

HA 

CM 

O  oo  O  O 

'^t 

O 

O 

O 

O 

O  O 

O 

O  HA 

O  O 

O 

c— 

o 

O 

O 

O 

O  H  O  O 

O 

UA 

CM 

o 

NO 

o  o 

nD 

O  HA 

o  o 

o 

CO 

UA 

UA 

o 

o 

CM 

CM  O  O  ^ 

U!A 

HA 

CM 

On 

Cr-  CO 

c- 

^  UA 

HA  CM 

CM 

H 

rH 

rH 

NO 

UA 

HA 

tr~  no  no 

UA 

UA 

UA 

UA 

Nt 

^ 

UA 

UA 

UA 

H  (hq  W  pq 

W 

H 

vD        Lr%  vJ3 

nO  rH 

H 

UA 

HA  ^ 

CO 

rH  C- 

CM  nO 

nD 

HCiND 

NO 

nD 

O 

H  H 

H 

rH 

rH 

rH 

rH 

H 

!r~ 

H 

rH 

H 

CO  CO  CO  CO 

CO 

CO 

CO 

CO 

CO  CO 

CO 

CO  CO 

CO  CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

r<A  rH  O 

c- 

CM 

OO 

c- 

CTN  Lr\ 

O  HA  nO  -^d- 

NO 

HA 

UA 

o 

t:--  CO 

NA  K\  K\ 

HA 

HA 

HA  'si- 

HA 

HA  HA 

CM 

HA  HA 

HA  HA 

H'A 

HA 

HA 

HA 

HA 

HA 

Lr\  CN  o  'd- 

HA 

CM 

CM 

o 

H 

LfA  CM 

H 

ON  rH 

CO  nD 

O 

CM 

NO 

HA 

CM 

r-\  r-^ 

HA 

CO 

HA 

H 

H  CM 

CM 

H 

CO  CM 

rH 

HA 

CM 

CM 

HA 

rH  rH  CM  cr~ 

vJD 

rH 

UA 

HA 

tr~ 

H 

^   K\  CM  HA 

HA 

H 

HA 

CM 

HA 

KA 

r-l 

CO  oo  tr—  oo 

OO 

OO 

CO 

OO 

CO 

OO 

CO 

H 

Fh 

•H 

•H 

• 

O 

Fh 

> 

® 

O 

Fh 

CD 

•H 

•H 

CO 

CO 

> 

rH 

'd 

CD 

•H 

d 

cc! 

o 

« 

•H 

•H 

o 

o 

CO 

CO 

CO 

H 

4^  CI 

4^ 

•H 

CD 

■s 

CO 

CD 

Fh 

• 

•rH  (D 

:^  CO 

xi 

■H 

d 

•H 

Fh  Fh 

o 

Fm 

4^ 

CO 

o 

ft  O 

Fh 

HH 

CO 

CO 

CD 

Fh 

<+H 

^1 

nd 

43 

Fh 

0 

tsi  o 

ISl 

0) 

o 

Fh 

H 

CD  -H 

4^ 

4^ 

d 

i 

•H  H 

CO 

fH 

CD 

4^ 

Fh 

CO  cJ 

CO 

o 

CO 

o 

CD 

4^ 

d 

Fh 

■H 

CO 

CO  CSP  CO 

(3?  O 

Ph  O 

cm| 


H 
CO 

PQ 


CM| 


d  d 

•H  -H 

C3  CO 


O  P>4  K 


^  S 

d  d 

•H 

Fh 

0  ^ 

0 

Fh 

Ph 

CD 

CO 

tsl  N 

0 

4^  4-3 

0 

CO 

Fh  Fh 

0 
0 

Fh 

4^ 

K 

CO 

-13- 


1/  The  snov;  neasurenents  are  made  principally  by  field 
personnel  of  the  following  organizations: 

STATE 

Idaho  Cooperative  Snow  Surveys 

Nevada  Cooperative  Snow  Surveys 

Oregon  Agricultural  Experiment  Station 

Oregon  State  Engineer  and  corps  of  State  V/ate masters 

Oregon  State  Highway  Engineers 

FEDERAL 

Departnent  of  Agriculture 

Forest  Service 

Soil  Conservation  Service 
Departnent  of  Connerce 

Weather  Bureau 
Departnent  of  Interior 

Bureau  of  Reclanation 

Fish  and  V/ildlife  Service 

Geological  Survey 

Indian  Service 

National  Park  Service 

PUBLIC  UTILITIES 

Eastern  Oregon  Light  and  Povier  Conpany 
Portland  General  Electric  Conpany 
The  California  Oregon  Povjer  Conpany 

MUNICIPALITIES 

City  of  Corvallis 

City  Of  La  Grande 
'    City  of  The  Dalles 

MUNICIPAL  DISTRICTS 

Central  Oregon  Irrigation  District 

Deschutes  County  Municipal  Inprovenent  District 

Grants  Pass  Irrigation  District 

Jordan  Valley  Irrigation  District 

lakeview  Water  Users'  Association 

Medford  and  Rogue  River  Irrigation  Districts 

Ochoco  Irrigation  District 

VJarnsprings  Irrigation  District 

2/  Water  content  deternined  by  melting  a  measured  sample* 
(The  California  Oregon  Pov;er  Conpany 's  station.) 


3/  N.  R,  c    No  report. 
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